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(54) REACTIVE TRIAZINE DYESTUFFS 

(71) We, CIBA-GEIGY A.G., A Swiss Body Corporate, of Basle, 
Switzerland, do hereby declare the invention, for which we pray that a patent may 
be granted to us, and the method by which it is to be performed, to be particularly 
described in and by the following statement: — 

This invention relates to certain reactive dyestuffs, to a process for preparing 
the dyestuffs, and to their use in dyeing and/or printing textile materials. 

The dyestuffs comprise at least one group of general formula 



(0 



10 



wherein R is a hydrogen atom or a substituted or unsubstituted alkyi group, X is a 
chlorine, bromine or fluorine atom and Z is a group of general formula 



10 



OH O- 

I i 
— N— P=0 (2a) or _N— P = 0 (2b) 

I i I i 

R' OH R' M+ 

wherein is a cation and R' is a hydrogen atom or a substituted or unsubstituted 
alkyl group, the group of general formula (1) being bonded directly, or through a 
bridging atom or group, to a dyestuff molecule. 

15 Possible cations arc above all those of the alkali metals, such as Li*, K* and 15 

especially Na*, as well as NH/. Instead of two monovalent cations, the dyestuff 
can also contain one divalent metal ion, for example Mg'*, Ca^* or Zn'*. 

As examples of the substituted or unsubstituted aikyl groups there may be 
mentioned: C,^ alkyl groups, such as methyl, ethyl, propyl and butyl, which can 

20 contain substituents, such as methoxy, ethoxy and hydroxyl groups. 20 
Each of the groups of general formula (1) is bonded to a carbon atom present 
in the rest of the dyestuff molecule. This carbon atom can be a member or an aryl 
nucleus present in the dyestuff or a member of an alkyl chain which is bonded 
directly to an aryl radical present in the dyestuff or is bonded to an aryl radical vfa 

25 a bridge atom or a bridge group. Examples f such bridging atoms or groups are: 25 
_a-, — S-«, —CO—, — SOj— , — NH— . — N(alkyl)-, — CONH— , — SO,NH-- . 
and —SO,— N(alkyl)— . 
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The dyestufTs according to the invention can belong to any known class of 
dyestuffs and they preferably belong to the roonoazo or polyazo series or to the 
nitro, anlhraquinone. formazane or phthaiocyanine senes. P«ferabl>. they 
contain at least one group which confers solubility m water: examples of such a 
aroup is a carboxylic acid group or especially a sulphonic acid group. It is also 
possible to use metal complex dyestuffs, above all copper, chromium or cobalt 

complexes.^^ reactive dyestuffs can be prepared by reacting a dyestuff which 
contains at least one group of the formula 

—m—K (3) 
wherein R is as defined above, with a compound of the formula 



X M X 

Vy 



(a) 



wherein X, M* and R' are as defined above. ^. ^ . • j.„,r 

The reaction is carried out in a manner which is in itself known. 
Advantageously, this is done in the presence of acid-binding agents such^ sodium 
carbonate, sodium bicarbonate or sodium acetate, at a pH of 2 to 7 5 and under 
such conditions that in each case only one halogen atom is replaced, so that the 
dvestuff molecule produced still contains a halogen atom which can react with the 
substrate which is to be dyed. The pH range can also be maintained by gradual 
addition of sodium hydroxide solution. Appropriately, the dyestuff compound 
containing amino groups in the form of a solution or suspension in water or in a 
water-miscible solwnt, such as dioxan is treated with, a neutral, aqueous solution 
of (4.6-dihalogeno-s-triazin-2-yl)-phosphoramide-acid. Both reactants can be 
dissolved or suspended in mixtures of water and water-miscible organic solvents, 
such as acetone, dioxan, tetrahydrofuran or glycol ethers. , 

After completion of the condensation, the dyestuff which has precipitated is 
filtered off. If necessary, sodium chloride or potassium chloride can be added in 
order to ensure the coniplete precipitation of the dyestuff. Instead of precipitating 
the dyestuff with sodium chloride, it is also possible, after completion of the 
condensation, to evaporate the solution in vacuo or to spray-diy it. 

If desired, tiie new dyestuffs can be isolated from the medium m which they 
have been formed, in the presence of a buffer, and/or be dried subsequenUy^ As 
examples of buffers which can be used for this purpose they may be mentioned 
buffere derived from phosphates, such as sodium dihydrogen Phosphale and 
disodium hydrogen phosphate, citrates, such as sodium citrate, borates and all^a^h 
melS salts of dialkylmetaniUc acid such as sodium diethylmetanilate. which are 
preferably used in conjunction with sodium hydrogen phosphate. 
^ In a modified process for preparing the new azo dyestuffs a diazotisable 
primary aromatic amine is coupled with a coupling component, it being necessary 
for the primary aromatic amine and the coupling component between them to 
contain at least one group of general formula (I). 

This modified p^eis caS appropriately be carried out by adding sodium 
nitrate to a solution or suspension of the pnmaiy amine, which can be an aminoazo 
compound, in a dilute aqueous hydrochloric acid soluuon. adding the diazo 
solution or suspension thus obteined to an. aqueous soliition of \hc u>uphng 
component and'^fUtering off the dyestuff which has separated oot^^^nooc^^, 
sodium chloride can be added in order to ensure the complete precipitauon of the 
entire^ato dye^fT.^_^^^ and coupling components which contain at least one 
group of*^ general formula (I) can be obtained by condensation of the 
corresp nding primary amine or of tiie corresponding coupling component, which 
contains at lelst one group of general formula (3), with a (4.6-dihalo-5-triazin-2.yl). 
phosphoramide-acid or its salts. 
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Derkach et al have described, in Khim. Org. Soedin. Fosfora, Akad. Nauk. 
SSSR. Otd. Obshch. Tekh. Khim 1967. 89—93, a process for preparing the 
compounds of general formula (4a), especially (4,6-dichloro-j-lria2in-2-yl)-phos- 
phoramide-acid* According to this, (4,6-dichloro-5-triazin-2-yl)-phosphoramide- 

5 acid is prepared from (4,6-dichloro-j-tria2in-2-yl)-phosphoramide-trichloride by 5 
treatment with 100% formic acid in dry ethylene chloride. This formolysis requires 
heating the reaction mixture for 14 to 15 hours. 

It has now been found, surprisingly, that the phosphoramide-acid of general 
formula (4a) can also be obtained by hydrolysis in an aqueous medium in the 

10 presence of an acid-binding agent. This new process has the advantage that the 10 
reaction temperature takes place so rapidly, even at room temperature, that it is 
complete in less than one hour. Furthermore, the aqueous solution obtained from 
the hydrolysis, which contains a salt of the phosphoramide-acid, can be used 
directly for the reaction with dyestufTs containing amino groups or dyestuff 

15 intermediate products. On the other hand, in the known process, isolation woiild 15 
generally be necessary. 

The new process for preparing the compounds of general formula (4) is one in 
which a compound of general formula 

Vy' 

Y^a (5) 

20 wherein X is as defined above, is hydrolyscd in an aqueous medium in the presence 20 
of an acid-binding agent. 

The hydrolysis is suitably carried out at a pH of 4 to 10. preferably 7 to 8. This 
range can most advantageously be obtained with a phosphate buffer. In order to 
keep the pH value constant, a base, preferably aqueous sodium hydroxide 
25 solution, is added during the reaction. The medium in which the hydrolysis is 25 
carried out can be purely aqueous or can be a mixture of water with an organic 
solvent which is miscible with water and inert towards the PCI, group; examples of 
such solvents are dioxan, tetrahydrofuran, acetone or a glycol ether. 

The reaction temperature can be 0*C to 50*C. However, the reaction is 
30 preferably carried out at room temperature or below. 30 
(4,6-Dihalo-5-triazin-2-yl)-phosphorimide-trichloride can be obtained from 
4,6-dihalo-2-amino-5-triazine by reaction with phosphorous pentachloride. This 
reaction is appropriately earned out in an inert solvent such as dioxan. The 
resulting phosphorimide-trichloride does not have to be isolated and instead the 
35 solution obtained can be employed directly for the hydrolysis. (4,6-Dichloro-j- 35 
triazin-2-yl)-phosphorimide-tnchloride is the most easily accessible of the 
compounds of genersJ formula (5). 

The dyestuff compounds of the azo series used as starting products, which 
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contain at least one — NH R group, can be obtained according to various processes. 
One process consists of diazotising an aromatic primary amine and coupling the 40 
diazonium compound thus obtained with a coupling component containing a 
— NH'R group. As examples of aromatic primary amines which can be used in this 
way in order to obtain aminoazo compounds, there may be mentioned: aniline, 
m- and i>-tolutdines, a-, m- and />-anisidines, o-, m- and ^chloroanilines, 2,5- 
dichloroaniline, a- and /Jrnaphthylamine, 2,5-dimethylanihne, 5-nitro-2-amino- 45 
anisole, 4-aminodiphenyl, aniline-2.3- and -4.carboxylic acids, 2-aminodiphenyl- 
ether, 2-, 3- or 4-aminobenzenesulphonamide or -sulphomonomethylamides or 
-sulphomonoethylamides or -sulpho dimethylamides or suipho diethylamides, 
dehydr6thio-/7-toluidinemonosulphonic acid or dehydrothionp-toluidinedisulphonic 
acid, aniline-2-, -3- and -4-sulphonic acids, aniline-2,5-disulphonic acid, 2,4- 
dimethylaniline-6-suIphonic acid, 3-aminobenzotrinuoride-4-sulphonic acid, 4- 
chloro-5-methylanilinc-2-sulphonic acid 5-chloro-4-methylaniline-2-sulphonic 
acid, 3-acetylaminoaniline-6-sulphonic acid, 4-acetylaminoaniline-2-sulphonic 
acid, 4-chIoroaniline-2-suiphonic acid, 3,4-dichloroaniline-6-sulphonic acid, 
4-methylaniHne-2-sulphonic acid, 3-methylaniline-6-sulphonic acid, 2,4-dimethoxy- 
aniline-6-sulphonic acid, 4-melhoxyanilihe-2-sulph nic acid and 5-m thoxyaniline- 
2-sulphonic acid, 2,S-dichloroaniline-4-sulphonic acid, 2-naphthylamine-4,8- and 
.6,8-disulphonic acid, l.naphthylamine-2-, -4-, -5-. -6- or ^T-monosulphonic acid, 
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l-naphthylamine0.6^isulphonic acid,.2-naphthylamine.3 6- 
-j*^-. _ : 1 A o^».^ci.inhr.niparfH »M.9ndl)-nlt^oanlI^ne,4-nrtroanlnne- 



l-naphthylam!neO,6-dlSulpnonlc acia,^-napninv.ui»...t-^.w - - 
acid '>-naDhthviamine-3,6,8-trisulphonic acid. »«- andp-nitroanUne. 4-nrtroaniline- 
IsulVhonracid. sl^itro^ acid. »^ or ^m.noacetan.l.de and 

4 3o-^-acetvlaininotoluene-5-sulphonic acid. Attention is drawn lo tiie 

^ ihe invention of benzidine, fl-naphthylamine and 4.aniinodiphen>l m contravention 
of these Regulations is disclosed. ... u> 

As examples of coupling components which can be used. »he« "^y be 
mentioned: 2-amino- and 2-melhylamino-5-naphthol-7-sulphonic acid. 2-amnio- 

10 and 2-methylamino-8-Baphthoi-7-sulphon.c acid 1-amino- and U^^^^^ 10 

*° naphthol-6-sulphonic acid and corresponding 3.6- and 4.6-disuIphonic auids. 
1.(3'- or 4'-aminoben20vlamino)-8.naphthol-2.6-.and -4.6-disuIphonic acid, aniline, 
o- and m-anisidine. and //Moluidine, 2.5.dimeihylaniline. 3-aminomethox>- 
toluene. 2.5-dimethoxyaniline. N-methylaniline, N-ethyl-o-ioIuidme, N-mcthjI-ni- 

,s anisidine, 3-methylamino-4-methoxyto!uene, l-(3'-aniinopheny )-3-inrthyl-. 

* ^ -carboxy- and -carbcthoxy-5-pyrazolone. 1 -(4'.aminophenyl )-3-nieihyl-. -carooxi" 
and -carbethoxy-5-pyrazolone and l-(4'-aniino-3'-carboxyphenyl -3-methyI-!i- 
S-razolone and l-ethyl.3-sulphomethyl-4.methyl-5-carbamy|.6-hydroxy- 

The%minoazo compounds to be used in the process according to the invention 20 
^ are not restricted to compounds containing only one azo group. Disazo comr»ands 
can be obtained, for example, by tetrazotisation of an aromatic diamine containing 
two primary amino groups and coupling of the tetrazo compound thus obtained 
with ^ molSr proportions of one of the coupling components defined above or with 
,c 1 molar proportion of each of two of the coupling components denn«^ above or 
^ with 1 molar proportion of one of the coupling components defined above and 1 
molar proportion of a coupling component not containing any,a"""OJ~"P;^* 
examoies of such aromatic diamines there may be mentioned: benzidine, 3.J - 
St^hoxybenzidine. benzidine-2,2^disulphonic acid, bcnzidine-3,,3'-d^ 
acid benzidine-3,3'-diglycolic acid and 4.4'-diaminostilbcne-2,2'-disulphonic acid. 
30 Shermore di^^o or polyazo compounds can be obtained by using primaiy 
aromatic amines or diamines containing azo groups. As examples ot pTAMty 
aromatic amines or diamines containing such azo groups ^^^^l"}''^^"^^^^^^ 
4-amir.oa2obenzene-4'-sulphonic acid, , 4^amino-2'-inetbylphcn>lazo^^^^ 
35 naphthalene^.8-disulphonic acid and 4.aroino.5-methox.v-2-meihyl4-nilro.2- J."* 

'"'"Ketd'JifTartine from amines free of-NHR groups, it is also possible to 
couple a coupling component which optionally contains a -NHR group wth a 
diazonium compound containing a -NHR group, Such <i^^'"^ZfS^^r^!tic ' 40 
M be obtained according to known processes by diazotisation of primarjf aromatic . . w 
amines which contain a second amino group or a monosubstituted a""""!© group. 
As examples of such primary aromatic arnines there may « inentioncd,. - 
n-Dhenylenediamine, 1.4-phenylenediamine-2-sulphomc acid. 1 ,4-phenylene- 
diamine'Sboxylic acid and 1.4-diaminonaphthalene-2-sulphon.c ac^d As 
45 examples of coupling components which can be used in this ™a»"" ""ay be 45 
mentioned the coupling components listed above and also ;}-.naphthol 2-naphthoN 
HI61IIW iv« K e -_jr„„. ^L-i a „ .A R^isulohonii; acid. l-naphthol-4- 
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6r or -7- sulph 

pwSne!^^2%5^dichloro4'-sulphophenylh3-mcm^ ''■°r"a6l 50 

50 Smino-5-naphthol-7-sulphonic acid. l-b<=nz^ylamino-8-naphtho!.^^^^ 50 
disulphonic acid, phenol, p-eresol, acetoacetanilide and acetoacet-2-methoxy- 

FtS''5?Ssse?for preparing the dyestuff compounds of the azo series 
which contain a— NHR gn)up and which can be used in the process according to 
« the invention involve reducing a dyestuff containing nitro groups or treating an 
azo or polvazo compound, which contains at least one acylamino group, with an 
S ueous acid or aqueous alkali in order to hydrolyse.olT the acylamino group or 
arouDS Such azo or polyazo compounds can be obtained from primary aromatic 
aSs and/or coupling components which contain acylamino groups M 
«, examples of such primary aromatic amines, there may be .mentioned: mono- 
^ aceuibcnzidinc. 4-amino-f-acetylaminonaphthalene^-siilphonic acid. ^aminiHl- 
uucij oci «u» . „.i„u„„:' aniA 4.nni no.3.su nhoacetanilidc. 3-amino-4- 
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sulphonic acid, 2-acctylamino- and 2-N.acetyI-N-mcthylaniino-8-naphthol-6- 
suiphonic acids and l-acetyiamino-8-naphthol-3,6- and -4,6-disulphonic acids. 

As examples f dyestuff compounds of the anthraquinone series which can be 
used as starting products in the process according to the inventi n, there may be 

5 mentioned: anthraquinone compounds which contain a group of the formula 5 
~NHR, defined above, bonded to an alkylamino or arylamino group which is 
itself bonded to an or-position of the anthraquinone nucleus. As examples of such 
anthraquinone compounds there may be mentioned: l-amino-4-(4'-aminoaniIino)- 
anthraquinone-2,3'-disuIphonic acid and the corresponding 2,3',5- and 2,3',6- 

10 trisulphpnic .acids, l-amiho-4-(4"-amino-4'-benzoyIaminoanilino)-anthraquinone. 10 
2,3-disulphonic acid and the corresponding -2,3',5-trisulphonic acid, 1-amino^- 
(4'-(4"-aminophenyla2o)-anilino)-anthraquinone-2,2",5-trisuIphonic acid, 1-amino- 
4-(4'-amino-3'-carboxyaniIino)-anthra9uinone-2,5-disulphonic acid, 1 -amino-4-(3'- 
aminoanilino)-anthraquinone-2,4\5-trisulphonic acid and the corresponding 2,4- 

15 disulphonic acid, Namino-4-(4'-(4"-amin6phenyI)-anilino)-anthraquinone-2.3",5- 15 
t risulphonic acid, 1 -amino-4-(4'-methylamino-anilino)-anthraquinone-2,3'-disul- 
phonic acid and the corresponding 2,3',5-trisulphonic acid, l-amino-4-(4'-n- 
butylamino-anilino)-anthraquinone-2,3'-disulphonic acid, 1 -amino-4-(4'- methyl- 
ami no-3'-carboxyanilino)-anthraquinone-2-sulphonic acid, l-araina-4-(3'-^ 

20 hydroxyethylamino-anilino>-anthraquinone-2,><lisulphonic acid, 1 -(4'-amino- 20 
aniIino)-anthraquinone-2,3'-disuIphonic acid and l-amino-4-(4-amino-2'-methoxy* 
aniHno)-anthraquinone-2,3'-disulphonic acid. 

Such dyestuff compounds of the anthraquinone series can themselves be 
obtained from anthraquinone compounds which contain a halogen atom or a nitro 

25 group bonded to the corresponding a-position of the anthraquinone nucleus, or 25 
from the leu co-derivative of a 1 ,4-dihydroxyl-, -diamino- or -aminohydroxy- 
anthraquinone by reaction of the approfjriate anthraquinone compound with at 
least one molar proportion of an aliphatic or aromatic diamine. 

DyestufT compounds of the phthalocyanine series which can be used in the 

30 process according to the invention, are preferably metallised phthalocyanines, 30 
such as copper phthalocyanines, which contain at least one group which confers 
solubility in water, such as a sulphonic acid group, and at least one group of the 
foiinula — NHR, as defined above. 

The — NH R group or groups can be bonded directly or via a divalent bridge to 

35 the benzene rings of the phthalocyanine nucleus, for example v/u a -phenylene-, 35 
— CO-phcnylcnc, — SOj-phcnylene-, — NH-phenylene-, — S-phenylene-, — O- 
phenylene-, — CHjS-phenylenc-, — CHjO-phcnylcne-, — CH^rphenylene-, — SCHj- 
phenylene-, — SOjCHj-phenylene-, — SO^NRj-phenylenc-, — CHj-, — SOjNR,- 
arylene-, — NR,CO-phenylene., — NR,SOj-phenyJene-, — SOjO-phenylene-, 

40 — CHj— , — CHjNR.-phenylcne-, — CHjNH— CO-phenylene-. — SO,NRr 40 
alkylcnc-, — CHjNRi-alkylene-, --CONRrphenylene-, — CHj— , — CONR,- 
arylene-, — SO, or a — CO— bridge. In the abovementioned divalent bridge 
members, R, is hydrogen, alkyl or cycloalkyl, "arylene*' is a divalent aromatic 
radical which is optionally substituted, for example by halogen, alkyl or alkoxy, 

45 and wherein the terminal bonds can be bonded to identical or different nuclei, and 45 
"alkylene" is a divalent aliphatic radical which can include hetero-atoms, such as 
nitrogen, in the atomic chain, for example — CHjCH^NH— CHjCH,— . 

- As. -examples of such divalent aromatic radicals which arc designated' 

"arylene", there may be mentioned: aromatic nuclei, for example a benzene, 

50 naphthalene, acridine and carbazole nucleus, which can carry further substituents, 50 
and radicals of the formula 

^^o-Q' (6) 

wherein the benzene rings can carry further substituents and — — is a bridging 
group, for example — CH=:CH— , — NH— . — S—, -O— , — SO^— . — NO«N— . 
55 — N=N— , — NH— CO— NH— CO— NH— , — 0-CHaCH,0— or 
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As particular examples of dyestufT compounds of the phthalocyanine series 
which can be used in the process according to the invention, there may be 
mentioned: copper phthaIocyanine4.N-(4-amino-3-sulphophenyl).sulphonamide- 
4' 4" 4'"-trisulphonic acid, cobalt phthalocyanine-4,4'-di-N-(4'ammo-4 -su pho- 
5 phenyD-carbonamide-4",4'"-dicarboxylic acid and copper 4-(4'-amino-3 -sulpho- 5 
benzovI)-phthalocyanine. . . ^ , 

It" is also possible to use mixtures of aminophlhalocyanines. For example, a 
mixture of approximately equal parts of copper phthaIocyanine-N-(4-amino.3- 
sulphophenyD-suJphonamide-trisuiphonic acid and copper phthalocvanine-di-N- 
10 (4^amino-3^sulphophenyl)-sulphonaraide-disulphonic acid can be used. 10 
The aminophthalocyanines containing a sulphonic acid can be obtained either 
bv sulphonaiion of known phthalocyanines containing primary or secondai7 
amino groups or by synthesis from mixtures of phthalic acid derivatives and 
sulnhonated phthalic acid derivatives. Possible sulphonatmg agents arc, for 
1 c example, oleum, for example a 20°-; solution of sulphur trioxide in sulphuric acid 15 
They can furthermore be obtained by warming together suitable derivatives ol 
a sulphunated phthalic acid and substituted phthalic acids in accordance with 
aenerally known processes, for example by warming together a mixture of 4- 
sulphophthalic anhydride and 4-p-nitroben2oylphthalic anhydride, ure^^fopper, 
(II) chloride and ammonium molybdate in o-dichlorobenzene at about 150 C It is 20 
also possible to prepare the phthalocyanine starting matenals by sulphonation oJ 
the appropriate primary and secondar>' amines or by reaction of a primary (or 
seconclary N-alkyl- or cycloalkyl-) nitroaniline with a phthalocyanine which 
contains chloromethyl groups and sulphonic acid or carboxylic acid groups. 
Furthermore, such aminophthalocyanines can also be manufactured by reaction 25 
of a phthalocvanine, which contains chlorosulphonyl groups, with a monoacetyl- 
alkylenediamine or an amino-N-benzylacetamide in the presence of water and 
treatment of the product thus obtained (which contains both sulphonamide groups 
and sulphonic acid groups) with aqueous alkali to hydrolyse the acelylamino 
30 sroup, or by reaction of a phthalocyanine which contains chloromethyl groups and ^ 
sulphonic acid or carboxylic acid groups, with a monoaceiylalkylenediaminc, and 
treatment of the product thus obtained with aqueous alkali to hydrolyse the 
acetylamino groups. Furthermore, they can be obtained by direct sulphonation or 
bv warming together a mixture of suitable carboxy- or sulphophthalic acid 
35 derivatives with substituted phthalic acid derivatives, for example by warming the 35 
anhvdrides with urea and a catalyst, in an organic solvent, and reduction of the 
nitrbphthalocyaninesulphonic acid or -carboxylic acid thus obtained, or hydrolysis 
of the acylaminophthalocyanine-sulphonic acid or -carboxylic acid, or by reaction 
of a phthalocyanine compound which contains carboxylic acid chloride groups, 
40 with a diaminobenzene-sulphonic acid or -carboxylic acid, an ammobenzene- 
sulplionic acid or an aminobenzoic acid, which also contains a nitro group, and 
reduction of the nitro compound thus obtained, or, finally, by reaction ot a 
phthalocyanine compound which contains carboxylic acid chloride groups, with a 
N-aminobenzylacetamide, and subsequent hydrolysis of the product thus obtained 

45 with aqueous alkali. , . ^ , j • 

Dvestuff compounds of the nUro series which can be used in the process 
^ flpcordiiig^to the jnventio^^^ 

Z' 

I (8) 
NO,— D'— N— Q 

wherein D' is a naphthalene or benzene nucleus which can be substituted further, 
so the nitrogen atom N is in the ortho-position to the nilro group, Z is hydrogen or an 
optionally substituted hydrocarbon radical and Q is hydrogen or an organic radical 
bonded to the nitrogen via a carbon atom, and Q and Z' are not both nyarogen, 
and Q can be bonded to Z', if Z' is a hydrocarbon radical, or to D in ^J^^ oj^j^l' 
position to the nitrogen atom N to form a heterocyclic ring, and which contain at 
cc least one group of the formula — NHR, as defined above. 

Dvestuff compounds of the formazane series, which can be used according to 
the invention, are the metal complexes of formazanes of general formula 
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Q-CH 



which contain at least one group of the formula — NHR. Q here is a monovalent 
group, for example an aromatic or heterocyclic group, an alkyi, nitro, nitrile, Cj^ 
alkanoyl or benzoyl radical or a C,^ carbalkoxy group. A and B arc radicals of 
5 diazo components and Y, and Yj are substitucnts which are capable of complex "5- 
formation with a heavy metal atom. A, B and Q can be substituted by sulpho 
groups. 

The dyestuff molecule should in total contain 1 to 5 sulpbo groups. 
As particular examples of dyestuff compounds containing at least one — NHK 
10 group, which can be used as starting products in the process according to the lO 
invention, the compounds of the following classes may be mentioned: 
I. Azo compounds of the formula 
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OH 

^ ... 

(9) 



wherein D is an at most bicyclic aryl radical which is free of — ^NHR groups and 
15 the —NHR group is preferably bonded to the 6-, 7- or 8-position of the 15 

naphthalene nucleus, and which optionally contain a further sulphonic acid group 

in the 5- or 6-position of the naphthalene nucleus. 

D is a radical of the naphthalene or benzene series, for example a stilbene, 

diphenyl, benzthiazolylphenyl or diphenylamine radical. Within this class, the 
20 related dyestufTs in which the — ^NHR group, instead of being bonded to the 20 

naphthalene nucleus, is bonded to a benzoylamino or anilino group bonded to the 

6-, 7- or 8-position of the naphthalene nucleus, can also be used. 

Particularly valuable starting dyestuffs are those wherein D is a sulphonated 

phenyl or naphthyl radical, especially those which contain a — SOjH group in the 
25 ortho-position to the azo bond; the phenyl radical can be substituted further, for 25 

example by halogen atoms, such as chlorine, C,_4 alkyl groups, such as methyl, 

alkylcarbonylamino or (Q::! a]koxy)caFbonylamino groups such acetylamino, 

methoxycarbonylamino or ethoxycarbonylamino, ureido radicals and alkoxy 

groups, such as methoxy. 
30 D can furthermore be a radica] of the azdbenzene, azonaphthalene or phenyl- 30 

azonaphthaiene series. 

2. AzJo compounds of general formula 

_ . .. - - . . - - - (10) 



wherein D denotes an at most bicyclic aryl radical, preferably a disulphonaphthyl 
or stilbene radical, and the benzene iiucleus of the coupling component can 35 
contain further substituents, such as halogen atoms or C,_4 alkyl, alkoxy, alkyl- 
carbonylamino, alkoxycarbonylamino or ureidyl groups. 
3. Azo compounds of general foimula 

H— N— Dj— N=N— A, (II) 
R 

4Q wherein D, is an arylene radical, such as a radical of the azobenzene, 40 
azonaphthalene or phenylazonaphthalene scries, or preferably an at m st bicyclic. 
arylene radical of the benzene or naphthalene series', and Aj is a radical of a 
naphtholsulphonic acid or the radical of an enolised or enolisable ketomethylene 
c mpound (such as an acetoacetarylid or a 5-pyrazolone) with the OH group in 
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the ortho-position to the azo group. Dj is preferably a radical of the benzene series 
which contains a sulphonic acid group. 

4. Azo compounds of general formula 

D^N=N— A3— NHR (12) 

5 wherein D is as defined for D in Class 1 above and A3 is the radical of an enojisable ^ 
kelomethylene compound (such as an acetoaceiarylide or a 5-pyrazoIonc) with the 
OH group in the orr^o-position to the azo group. 

5. The metal complex compounds, for example the copper, chromium and coball 
complexes, of the dyestufTs ofgerieral formulae (9), (11) and (12). wherem D, P^,^: , 

10 A, A, and A3 have the particular meanings indicated and additionally a 
metalfisable group (for example a hydroxyU C,.* alkoxy or carboxylic acid group) 
is present in the ortho-posiiion to the azo group in D or D2. 

6. Anthraquinone compounds of general formula 



(13) 




wherein the anthraquinone nucleus can contain an additional sulphonic acid group 
in the 5-, 6-, 7- or 8-position and Z'[ is a bridge member which is preferably a 



pc: 



(14) 



wherein Pc is a phthalocyanine nucleus, preferably copper phthalocyanine, a) is 
—OH and/or — NHj, Z'" is a bridge member, preferably an aliphatic, cyclo- 
allphatic or aromatic bridge, each of n and m, which may be the same or difFcrcnt, 
25 is I, 2 or 3, n + m hot being greater than 4. 
8. Nitrp dyestuffs of generd fbrmultf 

V— NH— B— NHR 
I 

NO, 
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divalent radical of the benzene- series^- for example a phenylene, mesitylene,-.^ 

diphenylene or 4,4'-stilbene or -azobenzene radical. Preferably, Z" should contain 
a sulphonic acid group for each benzene ring present. 
20 7. Phthalocyanine compounds of general formula 



25 



30 



wherein V and B are monocyclic aryl nuclei and the nitro group in V is in the orthth 
posiiion^ to the. NH. group. ™ - 

9. Metal complexes of formazane dyestuffs of general formula * 30 



% J 



(n=l or 2) 



wherein R is as defined above, Q is an organic radical, a nitro or rutrfle group, each 
of A and B, which may be the same or different, is a benzenoidal, naphthalenoidal 
or heterocyclic group and each of Y, and Y,, which may be the same or difTercnt, is 
a substituent bonded in the c?-position to the azo group, the subsiituent being 
capable of complex formation with a heavy metal. Q is above al a radical of the 
benzene series, such as phenyl of sulphophenyl, or a C,^ aikyl group, such as 
methyl, and A and B are preferably phenyl radicals substituted by sulpho, 
sulphonamid or alkylsulphonyl groups. Possible substituents Y, and Yj arc above 
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all the hydroxyl and carboxyl groups. Suitable heavy metals arc copper, 
chromium, cobalt and nickel. 

Possible starting dyestuffs in the dyestuff classes mentioned are. for example, 

the foJlowinp: • 

5 In Class 1: 6-amino-l-hydroxy-2-(2'-sulphophcnylazo)-naphthalene-3- 5 

sulphonic acid, 6-methylamino-l-hydrox}^-2-(4'-acetylamino-2'-sulphophenyIazo)- 
naphthalene-3-sulphonic acid, 8-amino*l-hydroxy-2-(2'-sulphophenylazo)- 
naphthalene-3,6-disulphonic acid, 8-amino-l-hydroxy-2-(4'-cnloro-2'-sulpho- 
phenylazo)-naphthalcne-3,5-disulphonic acid, 7-amino-2-(2',5'-disulphophenyl- 

10 azo)-l -hydroxy naphthalene-3-sulphonic acid. 7-mcthylamino-2-(2'-sulphophenyl- 10 
azo)- 1 -hydroxynaj5hthalehe-3-sulphonic acid, 7-methylamino-2-(4*-methoxy-2'- 
sulphophenylazo)-l-hydroxynaphthalene-3.sulphonic acid, 8-(3"-aminoben2oyl- 
amino)-l-^hydroxy-2-(2'-sulphophcnylazo>naphthalenc-3,6-disulphonic acid, 8- 
amino-l-hydroxy-2,2'-azonaphthaleDe-r,3',5',6-tetrasulphonic acid, 8-amino-l- 

15 hydroxy-2,2'-a2onaphthalene-r,3,5'-trisulphonic acid, 6-amino-l-hydroxy-2,2'- 15 
azonaphtha]ene-r,3,5'-trisulphonic acid, 6-methylamino-l-hydroxy-2,2'-azo- 
naphthalene-r,3,5'-trisulphonic acid, 7-amino-l-hydroxy-2,2'-a2onaphthalene- 
r,3-disulphonic acid, 8-amino-l-hydroxy-2-(4'-hydroxy-3'-carboxyphenylazo)- 
naphthalene-3,6-disulphonic acid, 6-amino-l-hydroxy-2-(4'-hydroxy-3'-carboxy- 

20 phcnylazo)-naphthalene-3,5-disulphonic acid, 8-amino- l-hydroxy-2-(4'-(2"-sulpho- 20 
phenyla2o)-2'-methoxy-5'-methylphenylazo)-naphthalcne-3,6-disulphonic acid, 8- 
amino - 1 - hydroxy - 2 - (4' - (4" - methoxyphenylazo - 2' - carboxyphenylazo) - 
naphthalene-3,6-disuIphonic acid, 8-ammo-l-hydroxy-2-(4'-(2"-hydroxy-3",6"- 
disulpho-r'-naphthylazo-2'-carboxyphenylazo)-naphthaiene-3,6-disulphonic acid, 

25 4,4' - bis - (8" . amino.r'-hydroxy-3",6"-disulpho-2"-naphthylazo)-3,3^<limethoxy- 
diphenyl ... atid^ : 6-anMno-l-hyd^oxy-2-{4'-(2''-sulphophcnyla2o)-2'-mcthoxy-5'- 
methylphenyla2o)-naphthalene-3,5-disulphonic acid. 

In Qass 2: 2-{4'-amino-2'-methylphenylazo)-naphthalene-4,8-disulphonic 
acid, 2-(4'-amino-2'-acetyiaminophcnylazo)-naphthalene-5,7-disulphonic acid, 4- 

30 nitro-4'-(4"-mcthylaminophenyla2o>stilbene-2,2'-disuIphonic acid, 4-nitro-4'-(4"- 
amino-2"-methyl-5"-methoxy-phcnylazo)-stilbene-2,2'-disuIphonic acid, 4- 
amino-4'-(4"-methoxyphenylazo)-stilbene-2,2'-disulphonic acid and 4-amino-2- 
methylazobenzcnc-2',5'-disulphonic acid. 

In Class 3: H2',5'-dichloro-4'-suIphophenyI)-3-melhyl-4.(3"'amino^"- 

35 sulphophenyla2o)-5-pyrazolone, l-(4'-sulphophenyl)-3-carboxy-4-(4"-amino-3"- 35 
sulphophenylazo)-5-pyrazolone, l-(2'-methyl-5'-sulphophenyl>3-methyl-4-(4"- 
amino-3"-sulphophenylazo)-5-pyrazolone, l-(2'-sulphophenyl)-3-methyl-4-(3"- 
amino-4"-sulphophen3rlazo)-5-pyrazolone, 4-amino-4'-(3"-methyl-l"-phenyM"- 
pyrazol-5"-onyIa2o)-stilbene-2,2'-disulphonic acid, 4-amino-4'-(2"-hydroxy- 

40 3",6"-disu!pho4r"-naphthyjazo)-stilbene-2,2'-disulphonic acid, 8-acetyIamino-l- 40 
hydroxy-2-(3'-amino-4'-sulphophenyla2o)-naphthaJene-3,6-disulphonic acid, 7-(3'- 
sulphophenylamino) - 1 - hydroxy -2-(4'-amino-2'-carboxyphenylazo)-naphthalene- 
3-sulphonic acid, 8-phenylamino-l-hydroxy-2-(4'-amino-2'-sulphopncnylazo)- 
naphthalcne-3,6-disulphonic acid and 6-acetylamino l-hydroxy-2-(y-amino-2'- 

45 sulphophenylazoVnaphthaleneO-sulphonic acid. 45 
In Class 4: I-(3'.aminophenyl).3-methyl-4-(2",5"-disuIphophcnylazo)-5-pyra- 
zolone, l-{3'-aminophenyl)-3-carboxy-4-(2'-carboxy-4'-sulphophenylazo)-5-pyra- 
zolone^ 4-amino-4'-(3'^'-methyM"-{2'",5"'Hdisulphophenylazo)-r'-pyra2ol- 
5'^bhyl)-stilbcne-2,2'-disulphonic acid and i-(3'-amihopheriyI)-3-carboxy-4-(4"- 

50 (2"',5"'-disulphophenylazo)-2"-methoxy-5"-methylphenyla2o)-5-pyrazolone. 50 
In Class 5: the copper complex of 8-amino-l-hydroxy-2-(2'-hydroxy-5"- 
sulphophenylazo)*naphthalene-3,6-disulphonic acid, the copper complex of 
6 - amino - 1 -hydroxy-2-(2'-hydroxy-5'-sulphophenylazo)-naphthalene-3-suIphonic 
acid, the copper complex of 6-amino-l-hydroxy-2-(2'-hydroxy-5'-sulphophenyl- 

55 azo)-naphthalene-3,5-disuIphonic acid, the copper complex of 8-amino- 1 -hydroxy- 55 
2-(2'-hydroxy-3'-chloro-5'-sulphophenylazo)-naphthalene-3,6-disuIphonic acid, the 
copper complex of 6-(4'-amino-3 -sulphoanilino)-l-hydroxy-2-{2"-carboxyphenyl- 
azo)-naphthalene-3-sulphonic acid, the 1:2 chromium complex of 7-amino-6'-nitro- 
l,2'-dihydroxy-2,r-azonaphthalene-3,4'-disulphonic acid, the 1:2 chromium com- 

60 plex of 6-amino^l-hydroxy-2-(2'-carboxyphcnylazo)-naphthaIene-3-sulphonic acid, 
the 1:2 chromium complex of 8-amino-l-hydroxy-2-H(4'-nitro-2'-hydroxyphenyI- 
azo)-naphthalene-3,6-disulphonic acid, the 1:2 cobalt complex of 6-(4'-amino-3'- 
sulphoanilino) - 1 - hydroxy - 2 - (5" - chloro-2"-hydroxyphenyIazo)-naphthalene-3- 
suphonic acid, the 1:2 chromium complex of l-(3 -amino<4'-sulpnophenyl)-3- 

65 methyl-4-{2"-hydroxy-4"-sulpho-r'-naphthyla2o)-5-pyra2olonc, the 1:2 chromium 
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complex of 7H4^sulphoanilino)-l-hydroxy-H4'':amino-r'-carb^^ 

„aphthakne-3-sulphonic acid and the 1:2 »-<3 -"""O 

nhenvn-3-methvl-4-(4"-nitro-2"-carboxyphenylazo)-5-pyrazoIone. 

acid l-amino-4-{4'-amino-3'-sulphoanilino)-anthraquinone-2.5-disuiphonic acid, a 
5 tVamno^4^^4'TminoO''-sulphophenylhanilino)-anthraqui^^^^ 

1^!^^° =,r H 1 ami'no^4'-(4"-amino-2"-sulphophenyla20)-anilino)-amhra- 

10 tr! 3 VilohMic acid dNt(3'-am!no4'.sulphophenyl)-sulphamyl-copper-phthalo- 
cvSS^^^^^^ 3-(3'-ami^ophenylsulphamyl)-sulphamyl-copper- 
phthabgianin^^^^^^^^^^^ 

In Class 9: the copper complex of 2'-carboxy-2"-hydroxy-2 -amino-1,3,5. 15 
»5 triphenySLne^\5''!3"^tris4^^^ acid ^^e .^er ^conr^ex^ 

S^^-c^o'^pT"^^^^^^^^^^^^^^ 

If rT-dihWroxy-5''-amino-l,5Kiiphenyl-3-methylformazaneo ,3 -disulphonic 

add."the coSpcr complex of 2^2•^d^hydrW5^arain(K^3,5-^^^^^^^^^^ 

V v' V'-trisulDhonic acid, the copper complex of 2'-carboxy-3 -amino-2 -hydroxy- 

„ ^.^yc-v-Ps-SrasulS'C acid and the nickel complex of 2' 2"-d.carboxyl-1.5. 25 
diDhenyl-3-(m-aminobenzoyl)-formazanc-4',4"-disulphonic acid. ^^ifi^:,, 
The dye tuffs of the invention are useful for dyeing natural and artto^ 
textik matSs for example textile materials 0/. '^fij^f • ^^^^^^^ 
wool silk cellulose acetate, polyamides, polyacrylonitrile moai neo po y 
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*?h;"nj!i"lvSs can be applied to nitrogen-containing textile materials 
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**"*Ti,. Hvestuffs can also be applied to textile materials, preferably cellulMC 50 

Example 1. ^ - x.i a 

^JSSxi ^mWoiSSus'p.n»d*»a. m 100 p«tt b, ™i.n« of 
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dioxan, whilst stirring vigorously. The r actants dissolve, with vigorous evolution 
of HCl. Th reacti n mixture is boiled overnight under reflux. Then it is allowed 
to cool. 

The solution of (4,6-dichlor -5.tria2in-2-yi)-phosphoriniide-trichloride thus 
5 obtained is employed directly for the hydrolysis. The product can, however, also 5 
be obtained in a pure form by driving off the dioxane in vacuo and subsequent 
sublimation if appropriate. 

Instead of 4,6-dichloro-2-amino-5-triazine, it is also possible to employ an 
equivalent amount of 4,6-dibromo- or 4,6«difluoro-2-amino-j-triazine. 

in b) (4,6-Dichloro-j-triazin-2-yl)-phosphoramide-acid: 10 

The solution of (2,6-dichloro-5-triazin-2-yl>phosphorimide-trichloride in 
dioxan, obtained according to (a), is added dropwise, with vigorous stirring, to a 
solution of 20 parts of disodium hydrogn phosphate in 500 parts by volume of 
water, at room temperature. The pH is kept at between 7 ana 8 by simultaneous 
15 addition of about 500 parts by volume of 1 N NaOH solution. 15 
The solution of the disodium salt of (4,6-dichloro-j-triazin-2-yl)- 
phosphoramide-acid thus obtained, is employed directly as an acylating agent for 
dyestuffs containing amino groups. 

The corresponding 4,6-dibromo and 4,6-difluoro compounds can also be 
manufactured in the same manner by hydrolysis of (4,6-dibromo-j-tria2in-2-yl)- 20 
phosphorimide-trichloride or (4,6-difluoro-.y-triazin-2-ylVphosphorimidc- 
trichloride. 

If instead of 4,6-dichloro-2-amino-5-triazine, an equivalent amount of 4,6- 

dichloro-2-methylamino-jrtria2ine is employed and in other respects exactly the 

25 procedure described is followed, a solution of N-(4,6-dichloro-j-triazin-2-yl)-N- 21 
methyl-phosphoramide-acid is obtained, this solution can be employed directly as 
an acylating agent. 

Example 2. 

220 Parts by volume of a neutral aqueous solution containing 4.9 parts of (4,6- 
30 dichloro-j-tria2in-2-yl)-phosphoramide-acid are treated with 4 parts of anhydrous 3C 
sodium acetate. A neutralised solution of 7.9 parts of 2-amino-8-hydroxy-l-(4'- 
amino-2'-sulphophenyIazo)-naphthalene-6-sulphonic acid in 100 parts by volume 
of water is added, whilst stirring vigorously, and the whole mixture is warmed to 
40— 42^*0. 

35 After the amino group has been acylated, the dyestuff is salted out with ^ 3* 

sodium chloride, filtered off and dried in vacuo at 50— 60*C. The dyestuff thus 

obtained dyes cotton in bluish-tinged red shades. 
~ Reaction of 1 equivalent of the dyestuffs, containing amino groups, listed in 

column l of the table below, with 1 equivalent of (4.6-dichloro-j-triazin-2-yI)- 
40 phosphoramide-acid, yields dyestuffs which dye cotton in the shades. indicated in 4( 

column 11. 
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-7 n r Example 3. 

7.25 Parts of m-phenylenediaminc-sulphonic acid are dissolved in 250 parts by 
volume of water at room temperature, with the aid of s dium hydroxide solution, 
to give a neutral solution, and 5 parts of anhydrous sodium acetate are added. A 
5 solution of 6.1 parts of (4,6-dichloro-5-triazin-2-yl)-phosphoramide-acid in 100 
parts by volume of water is added to the resulting solution with vigorous stirring, 
and the mixture is left to react for approx. 24 hours. After clarification by 
filtration, the reaction product is separated out by adding 20 parts by volume of 
potassium chloride and dried in vacuo at 50**C. 
10 7.9 parts of the amine thus obtained, of the formula 
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10 



15 



20 



\ 



Oft 



'OH 



are dissolved in 200 parts of water and 10 parts of 2 N sodium nitrite solution and 5 
parts of 10 N hydrochloric acid are added, whereupon the diazo compound 
precipitates partly as crystals. 

The resulting suspension of the diazo compound is then poured into a neutral 
solution of 8.5 parts of l-hydroxy-8-benzoylamino-naphthalene-3,6-disulphonic 
acid m 50 parts of water, which additionally contains 10 parts of sodium 
bicarbonate. After completion of coupling, the dycstuff is salted out with sodium 
chloride; filtered off and dried in vacuo at 60°C. 

The dyestuff thus obtained dyes cotton in bluish-tinged red shades. 

If the diazo compound described above is combined with the coupling 
components of column I of the table which follows, dyestuffs which dye cotton in 
the shades indicated in colunui II are obtained. 
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20 



I 


II 


1 


1 -E thy I-4-me thy 1-6-hy droxy-3-sulpho- 
me thy l-pyridone-(2) 


Strongly 

greenish»tinged 

yellow 


.2 


. Barbituric acid 


Greenish- 
tinged yellow 


3 - 


8-Acetylamino-l-hydroxynaphthaiene- 
3,5-disulphonic acid 


Red 


4 


Acetoacetanilide«4-sulphonic acid 


Greenish- 
tinged yellow 



25 Example 4. . 25 

12.76 parts of l-hvdroxy-8-amino-naphthalene-3,6-disulphonic acid arc 
dissolved in 250 parts of water at room temperature, with the aid of sodium 
hydroxide solution, to give a clear solution, and 13.1 parts of anhydrous sodium 
acetate are added. A solution of 9.8 parts of (4,6-dichloro-5-triazin-2-yl)- 

30 phosphoramide-acid in 200 parts of water is added thereto, with vigorous stirring, 30 
and the reaction is allowed to proceed for approx. 24 hours. 

Then the diazo component prepared in the usual manner from 6.92 parts of 
orthanilic acid is added to the clear solution of the reactive coupling component 
thus obtained. 

35 After completion of coupling, the resulting dyestuff is precipitated with a 35 

mixture of sodium chloride and potassium chloride, filtered off and dried in vacuo 
at 50— 60^C. 

The dyestuff thus obtained dyes cotton in bluish-tinged red shades. 
. The Table which follows lists the colour shades of further dyestuffs which are 
40 synthesised from the diazo c mponents and c upling comp nents, also listed, of 4^ 
which latter components the amino group is link dt the reactive c mpon nt 
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Example 5. 

28 Parts by volume of concentrated hydrochloric acid are added to a solution 
of 34.7 fiarts of sodium 2-aminonaphthalene-4,8-disulphonate and 7 parts of 
sodium nitrite in 300 parts of water, whilst cooling with ice, and the mixture is 
5 stirred for | hour at 0 to lO^'C. After excess nitrous acid has been removed, 10.7 5 
parts of 3-aminotoluene, dissolved in 10 parts by volume of concentrated hydro- 
chloric acid and 150 parts of water, are added and the coupling is completed by 
buffering the mixture to pH 3 to 5. The resulting aminoazo dyestuff is salted-out, 
filtered off, washed and then redissolved in 700 parts of water, at pH 7, by adding 

10 sodium hydroxide solution. The aqueous solution is then mixed with 25.5 parts of 10 
{4.6-dichloro-5-triazin-2-yl)-phosphoramide-acid as a neutral solution in 200 parts 
by volume of HjO. The mixture is warmed to 40**C and the hydrochloric acid 
liberated is neutralised with sodium carbonate solution until free amino groups are 
no longer detectable. The resulting 4-chIoro.6-(3'-methyl-4'-(4",8"- 

j5 disulphonaphthyl.2"-azo]-phenylamino)-j-triazine-2-phosphoramide.acid is 15 
salted-out with 80 parts of sodium chloride, squeezed out, washed and dried in 
vacuo at 40 to 50®C to give a yellow powder which dissolves in water to give a 
yellow colour. 

Example 6. 

20 A solution of 21 parts of the sodium salt of l,4-diaminobenzene-6-sulphonic 

acid in 100 parts of water is stirred with a neutral solution of 24.5 parts of (4,6- 
dichloro-j-triazin-2-yl)-phosphoramide-acid in 200 parts by volume of HjO at 20 to 
40**C, whilst constantly neutralising the hydrochloric acid liberated to keep the pH 
at 6 to 7, until a sample, on diazotisation and coupling with 1 -hydroxy- - 

25 naphthalene-4-sulphonic acid, gives a clear, yellowish-tinged red dyeing. After 25 
addition of ice, the resulting dyestuff intermediate product is directly diazotised 
with 7 parts of sodium nitrate and 28 parts of concentrated hydrochloric acid and 
subsequently combined with a previously prepared solution of 47 parts of the 
sodium salt of l-benzoylamino-8-hydroxynaphthalene-3,6-disulphonic acid and 12 

30 partsof sodium carbonate in 200 parts of water, whereupon coupling to give 4- 30 
chioro-6-(3'-sulpho-4'-[l"-benozylamino-2"-hydroxy-3",6'^-disulphonaphthyl-7"- 
azol-phenylamino)-s-tria2ine-2-phosphoramide-acid takes place; the latter is 
salted-out, filtered off, washed and dried in vacuo at 40 to 50*'C. The dyestuff 
readily dissolves in water to give a red colour and gives, by one of the processes 

35 described, clear bluish-tinged red dyeings and prints on cellulose materials. 35 
The Table which follows lists the colour shades and pH of the coupling 
medium of dyestuffs which are manufactured analogously to the instructions in 
Example 6 from a diazo component which contains a further amino group which 
can preferably be acylated, from a coupling component and from a reactive 

40 component which can be linked to the diazo component. The processes mentioned . ^ 
can be employed for dyeing and printing cellulose materials with the dyestuffs in 
the. Ubie. 
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Example 10. 

96 Parts (expressed as 100% strength material) of freshly prepared copper 
phthalocyanine-tetrasulphochloride freshly prepared in the the usual manner by 
the action of chlorosulphonic acid and thionyl chloride on copper phthalo- 
5 cyanine, or of the isomeric copper phthalocyanine-tetrasulphochloride 5 
synthesised from l-sulphobenzene-3,4-dicarDoxylic acid via the appropriate 
copper phthalocyanine-tetrasulphonic acid, are suspended, in the form of the 
moist, well washed cake from the suction filter, in 500 parts of water and 500 parts 
of ice, a solution of 50 parts of 1 ,3-diaminobenzene in 500 parts of water is added, 
- and the pH is adjusted to 8.5 with sodium carbonate. The suspension is stirred for 10 
24 hours at room temperature and in the course thereof the pH is constantly kept 
at 8.5 by continuous addition of sodium carbonate. The resulting condensation 
product is precipitated at pH 1 to 2 by addition of sodium chloride and is filtered 
off, washed and then again dissolved in 1,000 parts of water to give a neutral 
, c solution. A neutral solution of 85 parts of (4,6.di-chloro-j-tria2in-2-yl)-phosphor- 15 
amide-acid in 400 parts of water is added to the blue solution and the mixture is 
stirred at 0 to lO^'C, whilst constantly neutralising it with sodium carbonate 
solution to pH 6, until no further free amino groups arc detectable. The reactive 
dyestuff thus obtained, of the formula 



10 



20 



Cu'Phthalocysmne 




wherein n is 2 or 3, is salted-out, washed and dried in vacuo at 30 to 40**C It is a 
dark blue powder which dissolves in water to give a blue colour, and dyes cotton 
and regenerated cellulose, according to one of the dyeing or printing processes 
indicated, in clear blue shades of good fastness to wet processing, rubbing and 

25 light. 2 
Instead of 96 parts of copper phthalocyanine-tetrasulphochloride, it is also 
possible — whilst otherwise following the same procedure as in Example 10 — to 
employ 87 parts (expressed as 100% strength material) of the copper or nickel 
phthalocyanine-trisulphochloride, obtainable by the action of chlorosulphonic 

30 acid on copper phthaJocyanine or nickel phthalocyanine, in the form of the moist . 2 
suction-filtration cake, which has been well washed with ice water; in these cases, 
reactive dyestu^s which give clear blue dyeings are again obtained. 

If the procedure indicated in &cample 10 is followed but 87 parts of copper 
phthalocyanine-trisulphochloride are used as starting material and, instead of the 

35 50 parts of the sodium salt of l,3Kliaminobenzene, 90 parts of the sodium salt of 2 




obtained, which dye cellulose materials, according to one of the abovementioned 
processes, in clear blue shades which are fast to wet proceraing, rubbing and light. 

40 If 4',4",4'",4""-tetraphenyl-Cu-phthalocyanine is used as the starting ^ 

material, sulphochlorination and reaction with 1,3-phenylenediamine and 
acyiation with (2,4-dich]oro-jr-triazin-6-yl)-phosphoramide-acid yields a reactive 
dyestuff which dyes cellulose materials, in the presence of acid-binding agents, in 
clear green shades which are fast to wet processing and to light. 

45 Example 11. - 

84.5 parts of the copper complex of 2-(2'-methy!-4'.aminophen)rIazo)-6- 
(2",8".dihydroxy-naphthylazo)-5-naphthol-4,8,3",6".tetrasulphonic acid arc 
dissolved in 3.000 parts by volume oi water at pH 6 and combined, whilst stimng at 
a temperature of lO to 30**C, with a neutral solution of 26 parts of (4,6-dichIoro-j- 

50 tria2in-2-yl)-phosphoramide-acid in 250 parts of water, a pH of 6 being maintdncd ! 
by means of 2 >f potassium carbonate solution. The mixture is stirred until the 
condensation is complete and the dyestuff is separated out by adding a little 
sodium chloride and is isolated. The residue is washed with acetone and dried at 
room temperature under reduced pressure. A dark powder is obtained; 'which 

55 dissolves in water to give a green colour and dyes c tton in green shades according 
to the pr cedures indicat d. 



20 1,414,420 

Example 12. 

52.4 Parts of the sodium salt of 4-([4"-aminophenyI]-amino)-2'-nitrodiphenyl- 
amine-3,4'-disuIphonic acid are dissolved in 1,000 parts of water and siirrcd with 
26 parts of (4,6-dichIoro-5-tria2ln-2-yl)-phosphoramide-acid, as a neutral solution 
5 in 250 parts of water, for one hour at 0 to lO^'C. At the same time the acid liberated 5 
is continuously neutralised with sodium carbonate to a pH of 6 to 7. The reactive 
nitro dyestuff formed, of the formula 



is salted-out, filtered off, washed and dried. It dyes cellulose fibres from a dilute 
10 liquor, or according to one of the customary padding processes, in the presence of IQ 
sodium carbonate as an acid-binding agent, to give deep violet-brown shades 
which are fast to wet processing and to rubbing. 



Example 13, 

79.6 Parts of l-amino-8-hydroxynaphthalene-3,6-disulphonic acid are 
15 dissolved in 500 parts of water and a suspension of the diazo salt of (2-chloro-4-(3'- 
amino-4'-sulpho-phenyI)-5-triazin-6-yl)-phosphoramide-ac]d (manufactured from 
47 parts of i,3-diamino-benzenesuiphonic acid according to Example 3) is added 
thereto. The pH is adjusted to 3.0 with sodium acetate solution and after 
completion of coupling, and salting-out with sodium chloride, the crystaltine 
20 reaction product is filtered off and washed with 10% strength sodium chlonde 
solution. The dyestuff is dried in vacuo at 60^C. 



Exaniple 14. 

38.6 Parts of the roonoazo dyestuff from Example 13 are dissolved in 460 parts 
25 of water and 6.7 parts of sodium carbonate and the diazonium solution from 4.7 
parts of aniline is added at 0 to 5^C whilst maintaining a pH of 8 to 8.5. The 
mixture is stirred for approx. 3 hours longer, the pH is adjusted to 5.5 whh hydro- 
chloric acid and the product is filtered off and washed with 5/o strength sodium 
chloride solution. The dyestuff of the formula 




is dried in vaaio at 60'*C and gives a black colour on cotton and rayon when used 
for dyeing at 8 to 10% strength. . 

If, in this example, the aniline is replaced by the diazo components mdicated 
in th Table which follows, in equivalent amount, useful dyestuffs are again' 
35 obtained, which dye cotton in the indicated colour shades. 35 
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^. Colour 

Diazo Component Shade 

2-Aminobenzene-l-sulphonic acid black 

2-Amino-S-chlorobenzene-l-sulphonic acid „ 

5 2-Amino-5-methylbenzcne-l-sulphonicacid „ ^ 

2-Amino-5-nitrobeazene-l-sulphonic acid „ 

2-Arainonaphthalene-Nsulphonic acid „ 

Dihydro-p-toluidine-disulphonic acid „ 

2-Aniinonaphthalene-l,5-d]Su]phonic acid „ 



10 Example 15. 

If the instructions of Example 4 are followed but instead of the (4,6-dichloro- 
j-triazin-2-yl)-phosphoramide-acid used therein the equivalent amount of Nh(2,4- 
dichloro-s-triazin-6-yl)-N-methyiphosphoramide-acid is employed, a dyestufT 
which dyes cotton is bluish-tinged red shades is again obtained. 



10 



15 



15 . Example 16. 

If, following the instructions of Example 3. l,3.phenyIenediamine-4.sulphonic 
aud IS reacted, instead of with (4,6-dichloro-j-tria2in.2-yl).phosphoramide.acid, . - 
with the equivalent amount of N^2.4-dichloro.s«triazin.6-yl)-N-methyl-phosphor * 
amide-acid and the resulUng intermediate product is diazotised and coupled with 

20 I-nydroxy.8-bcnzoylamino-naphthalene-3,6-disulphonic acid, a dyestuff which 20 
dyes cotton m bluish-tinged red shades is obtained 



- , Example 17. 

8,2 parts of the diazo compound, manufactured according to Example 3, of (2- 
chloro-4-(3'-amino-4'-sulpho-phenyl).5-tria2in-6-yl)-phosphoramide-acid, are 
25 coupled to 9.3 parts of l-hydroxy-8.(2'-chloro-4'.methoxy-Mria2in^'-yl).amino- 
naphtha!enc-3.6.disulphonic acid at pH 6 to 7, according to the customary 
methods. The bis-reactive dyestuff of the formula 



a*u_*»^*v^ .... ^rf-*. 11 AM 



which is isolated by salting-out dyes cotton in red shades. 
30 If instead of the coupling components mentioned in Example 17 those listed in 30 

the Table which follows are used but in other respects exactly the same procedure 
as in this Example is follo^erd, bis-reactive dyestuffs are acain btained, which 
dye cotton, according to one .of the processes indicated below, in the indicated 
colour shades, which have good fastness properties. 
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ExampI 19. 

9 76 Parts of 4-amino-4'-(4"-N-methylaminophenylazo).stiIbene.2.2 - 
disulphonic acid are dissolved in 200 parts f water, the pH is adjusted to 6.5 with 
10 N sodium hydroxide solution and 100 parts of a neutral solution containing 5 
It parts of (4,6-dichloro-j-triazin-2-yl)-phosphoramide-acid are added. The pH is 

kept constant at 6.5 by simultaneous addition of 5 N sodium hydroxide solution. 
Tow-ards the end of the reaction, the mixture is warmed to 30—35 ^- ^hen no 
further free amino groups are detectable, the bis-reactive dyestuff formed is 
salted-out, filtered off and dried. A yellow powder, which dyes cotton m yellow 
IQ shades of high fastness, is obtained. 

Example 20. 

The same dyestuff as in Example 19 is obtained if instead of the solution of 
(4.6-d!chloro-j-lriazin-2-yl)-phosphoramide-acid in water an equivalent amount ol 
(4,6-dichloro-j-triazin-2-yl)-phosphoramide-trichloride, dissolved in dioxan, is 

15 added. 

Example 21. 

If instead of {4,6-dichioro-j-tria2in-6-yl)-phosphoramide-acid in Example 18, 
the equivalent amount of (N-4,6-dichloro-5-triazin-6-yl)-N-mcthyl-pho5phoramidc- 
acid is used, a red, bis-reactive dyestuff is again obtained. 

20 Dyeing Instruction I 20 

^ Parts of dyestuff are dissolved in 100 parts of water, with addition of 0.5 part 
of sodium /w-nitrobenzenesulphor.ate. A rotton -fabric is impregnated with the 
resulting solution so that its weight increased by 75%, and is then dried. 

Then the fabric is impregnated with a solution at 20**C which contains, per 
25 litre 5 grams of sodium hydroxide and 300 grams of sodium chloride, and is 25 
squeezed out to 75^i weight increase, and the dyeing is steamed for 60 seconds at 
100 to lore, rinsed, sopaed for quarter of an hour in an 0.3% strength boiling 
solution of a nonionic detergent, rinsed and dried. 

Dyeing Instruction II 

30 2 Parts of dyestuff are dissolved in 100 parts of water. 30 

The solution is added to 3,900 parts of cold water, 80 parts of sodium chloride 
are added and 100 parts of a cotton fabric arc introduced into this dyebath. 

The temperature is raised to 90''C over the course of 45 minutes, with 40 parts 
of trisodium phosphate and a further 80 parts of sodium chloride being added after 
35 30 minutes. The temperature is kept at 90^C for 30 minutes and the dvemg is 
rinsed and soaped for 15 minutes in an 0.3% strength boiling solution of a non- 
ionic detergent, rinsed and dried. 

Printing Instruction: 
2 Parts of dyestuff are sprinkled, with rapid stirring, into 100 parts of a stock 
thickener containing 45 parts of 5% strength sodium alginate thickener, 32 parts of 
water, 20 parts of urea, 1 part of sodium m-nitrobcnzenesulphonaic and 2 parts of 
sodium bicarbonate. ^ . . . 

A cotton fabric is printed on a roller prmUng machine with the pnnting paste 
thus obtained and the resulting printed fabric is steamed for 4 minutes at 100 Cm 
45 saturated steam. The printed fabric is then thoroughly rinsed in cold and hot 45 
water, during which components which have not been fixed chemically are easily 
removable from the fibres, and is subsequently dried. 
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WHAT WE CLAIM IS:— ^ ,r , 

1. A reactive dyestuff comprising at least one group of general formula 



I 

50 g 

J^^lJ^z (I) » 



25 1,414,420 25 

wherein R is a hydrogen atom or a substituted or unsubstituted alky] group, X is a 
chlorine, bromine or fluorine atom and Z is a group of general formula 

OH O- M* 

I i 
— N-P = 0 (2a) or _n_P=0 (2b) 

I ' i I 

R' OH k' O- M* 



wherein is a cation and R' is a hydrogen atom or a substituted or unsubstituted 
5 alkyl group, the group of general formula (1) being bonded directly, or through a 5 

bridging atom or group, to a dyestuff molecule. 

2. A dycstufT according to claim 1, wherein the dyestuff molecule contains at 

least one sulpho group and is an azo» metal complex azo, anthraquinone, phthalo- 

cyanine, formazine or nitro dyestuff. 
10 3. A dyestuff according to claim 1 having the genera] formula 10 

D— N=N— A 

wherein D is a monocjrclic or bicyclic group and A is a radical of a 1-hydroxy- 
naphthalene-3-sulphonic acid which is bonded in tlie 2-position to the azo bridge 
and carries, in the 6-, 7- and 8-position, a radical, optionally bonded via a. 
15 benzoylamino bridge, of general foripula (2c) 



wherein R, X and Z are as defined in claim 1, and optionally carries in the S- or 6- 
position, a further sulphonic acid radical. 

4. A dyestufr according to claim 3 wherein D is a sulphonated phenyl or 

20 naphthyl group. 20 

5. A dyestuff according to. claim 1 having the general formula 

'D^N=N— A, 

wherein D is as defined in claim 3, and Ai is a phenyl group carrying, in the 4- 
position to the azo group, a group of general formula (2c) wherein R, X and Z are 
25 as defmed in claim 1. 25 

6. A dyestuff according to claim 5 wherein D is a sulphonated phenyl, 
naphthyl or stilbenyl group. 

7. A dyestuff a$;cording to claim 1 having the general formula ' 

D,— N=N— A, 

30 wherein A, is a radical of a naphtholsulpbonic acid or a radical of an enolised or 30 
enolisable ketomethylene compound in which the hydroxy ^roup in the enol form 
is in the ortho-posiiion to the azo group and is a benzenoidal or 
naphthaleneoidal group carrying a group of general formula 2(c) as deftn^ in 
claim 5. 

35 8. A dyestuff according to claim 1, having the general formula 35 

D— N=N— Aj 

wherein D is as defined in claim 3 and A, is a radical of an enolised or enolisable 
ketomethylene compound in which the hydroxy group in the enol form is in the 
orth(hposiiion to the azo group, which compound carries a group of generaJ 
40 formula. 2(c) as defined in claim 5. ^ 
9. A dyestuff according to claim 8 wherein D is a sulphonated phenyl or 
naphthyl group. 



1.414.420 



formula 




wherein R, X and Z are as defined in claim 1 . Y is a hydrogen atom or a sulphomc 
acid ^^oup^^iS^,,%^^to'^l^'!i v^erein Z" is a phenylene. diphenylene. 

formula 



"""IfA djBtuff .ccordtog to claim 13 o, 14 Z «. a»ph«ic. cjeto- 

"^^a'^^S^ot^ .0 .to«n 1 the goml fonnula 



«,h<.rein R. X and Z are as defined in claim 1. each of V and B. which may be the 
rlTor S-ffcreSt. 5 a m?nocycUc aryl nucleus, the nitre group m V bcmg m the 
o,*a^^os^tioj,^o^e^^^^ to claim 1 having the general formula 



f 



wherein R and X are as defined i" ^gn I • Z is X^^^ 
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each of Y, and Y2, which may be the same or different, is a substituent bonded in 
the c^rr/io-position to the azo group, the substituent being capable of complex 
formation with a heavy metal, and n is I or 2. 

18. A dyestuff according to claim 1 which contains two identical or different 

5 groups of general formula (1). 5 

19. A dyestuff according to claim 1 wherein R' is a hydrogen atom. 

20. A dyestuff according to claim 1 wherein R' is an unsubstiluted alkyi group. 

21. A dyestuff according to claim 1 and specifically identified herein. 

22. A process for preparing a dyestuff according to any one of the preceding 

10 claims, in which process a dyestuff or dyestuff intermediate product containing at 10 
least one group of general formula 

_NH— R (3) 
wherein R is as defined in claim 1, is reacted with a compound of general formula 

VV '-rV 
Vi* cwOcr Vr *^ 

ii » L 1 ^ 



15 wherein XrM*** and R' are as defined in claim 1. IS 

23. A process according to claim 22 substantially as described in any one of 
Examples 2 to 21. 

24. A dyestuff prepared by a process according to claim 22 or 23. 

25. A process for dyeing and/or printing a textile material, the process 

20 comprising dyeing and/or printing the material with a dyestuff according to any 20 
one of claims I to 21 and 24. 

26. A process according to claim 25 wherein the textile materia! is a cellulosic 
material. 

27. A process according to claim 25 substantially as described herein. 

25 28. A material dyed and/or printed by a process according to any one of 25 

claims 25 to 27. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, 
Gray's Inn, London WCIR. 5EU. 
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